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(54) PROCESS FOR PRODUCING HYDROUS CROSSUNKED POLYMER GEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a residual monomer in a product gel, caused by the 
penetration of an aqueous monomer solution into a gap formed between a moving belt and a gel 
with the expansion of a gel, in a process for continuously producing a hydrous crosslinked 
polymer gel by using a moving belt. 

SOLUTION: A region of a gel in the course of polymerization, having a temperature of 80° C or 
lower is provided over an area on the moving belt from a position where the start of 
polymerization of a monomer is observed to a distance of at least 10 am in the travel direction 
of the belt. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln a manufacturing method of hydrous cross-iinked-polymer gel which manufactures 
hydrous crossHinked-polymer gel continuously by carrying out the radical polymerization of the 
solution with a polyfunctional monomer, an acrylic acid monomer, and/or an acrylate monomer 
on a moving belt, A manufacturing method of hydrous cross-linked-polymer gel controlling a 
polymerization so that **** from a belt of itself produced by expansion of polymer gel generated 
on this moving belt happens from a position by which a start of a polymerization of said 
monomer was observed at the 1 0-cm or more beyond of a direction of movement of a belt. 
[Claim 2]In a manufacturing method of hydrous crossHinked-polymer gel which manufactures 
hydrous cross-linked-polymer gel continuously by carrying out the radical polymerization of the 
solution with a polyfunctional monomer, an acrylic acid monomer, and/or an acrylate monomer 
on a moving belt, A manufacturing method of hydrous cross-linked-polymer gel characterized by 
maintaining a 10 cm or more-wide gel field in temperature of 80 ** or less in a direction of 
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movement of a belt from a position by which a start of a polymerization of said -monomer on this 
moving belt was observed. 

[Claim 3]ln a manufacturing method of hydrous cross-linked-polymer gel which manufactures 
hydrous cross-linked-polymer gel continuously by irradiating solution with a polyfunctional 
monomer, an acrylic acid monomer, and/or an acrylate monomer with ultraviolet rays, and 
carrying out the radical polymerization of the above-mentioned monomer on a moving belt under 
existence of a photopolymerization initiator, A manufacturing method of hydrous cross-linked- 
polymer gel characterized by maintaining a 10 cm or more-wide gel field in temperature of 80 ** 
or less in a direction of movement of a belt from a position by which a start of a polymerization 
of said monomer on this moving belt was observed. 

[Claim 4]In a manufacturing method of hydrous cross-linked-polymer gel which manufactures 
hydrous cross-linked-polymer gel continuously by carrying out the radical polymerization of the 
solution with a polyfunctional monomer, an acrylic acid monomer, and/or an acrylate monomer 
on a moving belt under existence of a photopolymerization initiator, A manufacturing method of 
hydrous cross-linked-polymer gel characterized by maintaining a 10 cm or more-wide gel field in 
temperature of 80 ** or less in a direction of movement of a belt from a position by which a 
start of a polymerization of said monomer on this moving belt was observed by controlling an 
addition and/or the amount of UV irradiation of a- photopolymerization initiator. 
[Claim 5]A manufacturing method of the hydrous cross-linked-polymer gel according to claim 1 
or 2 whose concentration of an acrylic acid monomer in solution of an acrylic acid monomer 
and/or an acrylate monomer and/or an acrylate monomer is 30 to 60 mass %. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]About the manufacturing method of hydrous cross-linked-polymer gel, 
this invention relates to the method of polymerizing stably an acrylic acid monomer and/or an 
acrylate monomer aqueous solution at high concentration on a moving belt, and producing 
continuously hydrous cross-linked-polymer gel, if it explains in full detail. This hydrous cross- 
linked-polymer gel is suitable for the use of hydrophilic resin, such as sanitary items and a 
disposable diaper, etc. 
[0002] 

[Description of the Prior Art]Hydrous cross-linked-polymer gel is manufactured by carrying.out 
aqueous polymerization of acrylic acid and/or acrylate, the polyfunctional monomer, etc. 
conventionally. Thus, as for the manufactured hydrous cross-linked-polymer gel, ********** 
hydrophilic resin is further manufactured in processes, such as desiccation and grinding. 
[0003] Hydrophilic resin is used for large uses, such as preventing dew condensation of hygienic 
goods, such as sanitary items and a disposable diaper, a drip absorbent, a soil water retention 
agent, and building materials, in recent years. 
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[0004]There is the method of polymerizing continuously supplying the high concentration 
aqueous solution of the above-mentioned monomer as a manufacturing method of hydrous 
cross-linked-polymer gel on the endless belt which moves. Since this method has good 
productivity, it is used abundantly, and many reports of this art are also made conventionally 
(JP,58-71507,A, JP.63-43912A JP,63-317519,A, JP,H1-156310,A). 

[0005]Hpwever, when based on these manufacturing methods/ the problem that an unreacted 

monomer remains easily is in the hydrous cross-linked-polymer gel obtained. 

[0006] 

[Problem(s) to be Solved by the Invention]In order that this invention persons may solve the 
above-mentioned problem, while examining many things about the ultraviolet-rays (UV) 
continuation polymerization method of the hydrous cross-linked-polymer gel which uses a 
moving belt, That expansion of gel breaks out with the heat of polymerization generated when a 
monomer polymerizes and gels on a moving belt, expansion of this gel occurring in [ of a moving 
belt / the transverse direction and above ] violently, and especially this gel expansion found out 
occurring violently etc., when the foaming agent was being used together with the monomer. 
[0007]What it turns to the crevice produced between the gel and the belt with which the 
monomer aqueous solution supplied on a moving belt expanded, and is infiltrated into it when this 
gel expansion breaks out in a reaction initial stage, In this case, the monomer to which it is 
interrupted by the gel by which expands and it had been got turned up, and UV turned to the gel 
bottom could not be reached enough, but it found out becoming a cause by which a monomer 
remains in the hydrous cross-linked-polymer gel obtained as a result etc. 
[0008]A surroundings lump of the monomer accompanying expansion of the above-mentioned 
gel, It can prevent by deterring expansion of the gel in the middle of the polymerization which 
exists in a predetermined interval toward the direction of movement of a moving belt from the 
position by which the start of a polymerization of a monomer is observed on a moving belt, And 
it found out that it was stabilized and the continuous fabrication of the quality hydrous cross- 
linked-polymer gel could be carried out in large quantities etc. that what is necessary is just to 
control the temperature of the gel within the above-mentioned interval at 80 ** or less for 
deterring expansion of gel, and by carrying out these control. 

[0009]This invention being what came to be completed based on the above-mentioned 
knowledge, and the place made into the purpose reducing the ullage of an unreacted monomer, 
and controlling the byproduction of a water-soluble low molecular weight polymer. It is in 
providing the manufacturing method of the hydrous cross-linked-polymer gel which can carry 
out continuous fabrication of the hydrous cross-linked-polymer gel high concentration and 
stably. 
[0010] 

[Means for Solving the Problem]This invention which attains the above-mentioned purpose is a 
thing given in the following. 

[001 1][1]In a manufacturing method of hydrous cross-linked-polymer gel which manufactures 
hydrous cross-linked-polymer gel continuously by carrying but the radical polymerization of the 
solution with a polyfunctional monomer, an acrylic acid monomer, and/or an acrylate monomer 
on a moving belt, A manufacturing method of hydrous cross-linked-polymer gel controlling a 
polymerization so that **** from a belt of itself produced by expansion of polymer gel generated 
on this moving belt happens from a position by which a start of a polymerization of said 
monomer was observed at the 10-cm or more beyond of a direction of movement of a belt. 
[0012][2]In a manufacturing method of hydrous cross-linked-polymer gel which manufactures 
hydrous cross-linked-polymer gel continuously by carrying out the radical polymerization of the 
solution with a polyfunctional monomer, an acrylic acid monomer, and/or an acrylate monomer 
on a moving belt, A manufacturing method of hydrous cross-linked-polymer gel characterized by 
maintaining a 10 cm or more-wide gel field in temperature of 80 ** or less in a direction of 
movement of a belt from a position by which a start of a polymerization of said monomer on this 
moving belt was observed. 

[0013][3]In a manufacturing method of hydrous cross-linked-polymer gel which manufactures 
hydrous cross-linked-polymer gel continuously by irradiating solution with a polyfunctional 
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monomer, an acrylic acid monomer, and/or an acrylate monomer with ultraviolet rays, and 
carrying out the radical polymerization of the above-mentioned monomer on a moving belt under 
existence of a photopolymerization initiator, A manufacturing method of hydrous cross-linked- 
polymer gel characterized by maintaining a 10 cm or more-wide gel field in temperature of 80 ** 
or less in a direction of movement of a belt from a position by which a start of a polymerization 
of said monomer on this moving belt was observed. 

[0014][4]In a manufacturing method of hydrous cross-linked-polymer gel which manufactures 
hydrous cross-linked-polymer gel continuously by carrying out the radical polymerization of the 
solution with a polyfunctional monomer, an acrylic acid monomer, and/or an acrylate monomer 
on a moving belt under existence of a photopolymerization initiator, A manufacturing method of 
hydrous cross-linked-polymer gel characterized by maintaining a 10 cm or more-wide gel field in 
temperature of 80 ** or less in a direction of movement of a belt from a position by which a 
start of a polymerization of said monomer on this moving belt was observed by controlling an 
addition and/or the amount of UV irradiation of a photopolymerization initiator. 
[001 5] [5] Concentration of an acrylic acid monomer in solution of an acrylic acid monomer 
and/or an acrylate monomer and/or an acrylate monomer is 30 to 60 mass %. [1]orA 
manufacturing method of hydrous cross-linked-polymer gel given in [2]. 
[0016] 

[Embodiment of the Inventionl Drawing 1 (a) is a side view showing the outline of an example of 
the manufacturing installation used for the manufacturing method of this invention hydrous 
cross-linked-polymer gel. 

[0017]Among drawing 1 (a), two are the moving belt stretched between the two rollers 4 and 6, 
and are driven in the direction of figure Nakaya seal P. Above the moving belt 2 by the side of 
said roller 4, The monomer aqueous solution tub 8 and the polymerization initiator solution tub 
10 are formed, and the monomer aqueous solution and polymerization initiator solution in these 
both tubs are continuously supplied to the position (supplying position of a monomer aqueous 
solution) shown by the arrow A on the moving belt 2, after being mixed by the mixer 12. 
[0018]The unillustrated inactive gas feed pipe is formed in said monomer aqueous solution tub 8 
and the polymerization initiator solution tub 1 0, and inactive gas, such as nitrogen gas, is 
supplied by necessity in both tubs. 

[001 9] 14 is the monomer aqueous solution layer supplied on the moving belt 2, and contains a 
monomer, a polymerization initiator, etc. This monomer aqueous solution layer 14 starts a 
polymerization by being heated by unillustrated heating apparatus, being conveyed with the 
moving belt 2 and conveyed at the roller 4 side (the direction of arrow P), or being able to 
irradiate with ultraviolet rays by the UV chamber 1 5. In the starting point of a polymerization, 
although the monomer aqueous solution layer 14 changes from transparence to nebula, it 
becomes white gel (the shape of agar) after that promptly. 

[0020]After the hydrous cross-linked-polymer gel layer 16 which completed the polymerization 
exfoliates from the moving belt 2 by the stripping means which is not illustrated [ which was 
allocated subsequently to near the roller 6 ] and is subsequently ground by crushing means, such 
as unillustrated meat CHOPA, it dries and it is used as hydrophilic resin by necessity through 
post processes, such as post-bridge construction. The above-mentioned manufacturing 
installation itself is publicly known. 

[0021]In the manufacturing method of the hydrous cross-linked-polymer gel of this invention, 
the above — it facing manufacturing hydrous cross-linked-polymer gel, and using a publicly 
known manufacturing installation etc., By controlling to maintain the gel field in the middle of a 
15 cm or more-wide polymerization in temperature of 80 -** or less preferably 10 cm or more 
toward the direction of movement of a belt from the position by which the start of the 
polymerization of said monomer on the moving belt 2 was observed, Expansion of gel, i.e., ****, 
is restricted in this width. 

[0022]Namely, although the monomer aqueous solution layer 14 formed in drawing 1 (a) with the 
monomer aqueous solution supplied on the moving belt 2 starts a polymerization and gels it 
gradually by the ability to irradiate with heat or UV, being conveyed in the direction of arrow P, 
the inside of the first stage — an exterior — the start of a polymerization is not observed 
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clearly — after a certain amount of time progress — above — an exterior — the start of a 
polymerization is observed clearly and gelling is started, this exterior — the arrow B in drawing 1 
(a) shows the position by which the start of a polymerization is observed clearly. 
[0023]In drawing 1 (a), the arrow C shows the position which is preferably separated from the 
position shown by said arrow B 1 5 cm or more 1 0 cm toward the direction of movement (the 
direction of arrow P) of the moving belt 2. In this invention, the temperature of the gel in the 
middle of the polymerization of the gel field shown among the arrows B and C as mentioned 
above is controlled at 80 ** or less. 

[0024]By controlling the gel temperature between B and C at 80 ** or less, rapid expansion of 
the gel between this B and C is avoided, and this avoids a surroundings lump of said monomer 
certainly. 18 shows the gel which expanded rapidly, after passing the position shown by the 
arrow C. 

[0025] Drawing 1 (b) is a top view showing the monomer aqueous solution layer 14 and the 
hydrous cross-linked-polymer gel layer 1 6 which were formed on the moving belt 2 of said 
manufacturing installation. In drawing 1 (b), the arrow A shows the position which a monomer 
aqueous solution supplying position, B, and C mentioned above. 

[0026]the position (position shown by the arrow B) by which the start of the polymerization of a 
monomer was observed in this invention — concrete — an exterior — the gelling accompanied 
by a viscosity rise begins to be accepted rapidly, and it can be defined as the position in which 
gel begins to become cloudy with the air bubbles it was begun in gel to generate. 
[0027]Control the temperature of the gel between the arrows B and C at 80 or less as 
mentioned above, in this invention, when this prevents expansion of the gel in this section, 
prevent a surroundings lump of said monomer, and decrease the amount of residual monomers in 
the hydrous cross-linked-polymer gel obtained as a result, but. The following can be illustrated 
as a means to control the temperature of the gel between the arrows B and C to become 80 ** 
or less. 

(1) Make monomer aqueous solution concentration low. 

(2) Make polymerization initiator concentration low. 

(3) Make low temperature of the monomer aqueous solution supplied to a moving belt. 

(4) Reduce the amount of deoxidization of the monomer aqueous solution supplied to a moving 
belt. 

(5) When using a photopolymerization initiator, decrease exposure addition light volume 
(irradiation intensity x irradiation time per unit area). 

(6) Raise the bearer rate of a moving belt. That is, in the case of reaction-of-identity conditions, 
by enlarging the bearer rate of a moving belt, the passage time required between the arrows B 
and C is shortened, and before gel expands, it carries out as [ pass / the position of C ]. When 
using a photopolymerization initiator as a polymerization initiator, UV irradiation addition light 
volume can be decreased by raising a bearer rate. 

[0028]The control means which illustrated [ above-mentioned ] may be adopted independently, 
or may be adopted in two or more combination. 

[0029]Hereafter, referring to drawing 1 , lessons is taken from the manufacturing method of 
hydrous cross-linked-polymer gel, and it explains in more detail. 

[0030]Hydrous cross-linked-polymer gel Sodium of acrylic acid or acrylic acid, Water-soluble 
polymerization nature monomers, such as alkali metal salt, such as potassium, ammonium salt, 
and amine salt (henceforth an acrylic acid series monomer), are made into a main constitution 
monomer, It is obtained by carrying out copolymerization of this and the polyfunctional monomer, 
or carrying out copolymerization of the ethylenic unsaturated monomer of other water solubility 
or water miscibility in addition to those monomers. 

[0031]As a polyfunctional monomer, it is N,N\ - Methylenebis (meta) Acrylamide, (Poly) Ethylene 
GURIKORUJI (meta) Acrylate (poly), Propylene GURIKORUJI (meta) Acrylate, TORIMECHI roll 
pro pantry (meta) Acrylate and TORIMECHI roll pro pansy (meta) Acrylate, GURISERINTORI 
(meta) Acrylate and ethyleneoxide denaturation TORIMECHI roll pro pantry (meta) Acrylate, 
Penta ERIS toll tetra (meta) Acrylate and dipentaerythritol hexa (meta) Acrylate, Triaryl 
cyanurate, triallyl isocyanurate, triaryl phosphate, Triaryl amine and poly (meta) Allyloxy alkane 
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(poly), Ethylene glycol diglycidyl ether, glycerol diglycidyl ether, and glycidyl (meta) Acrylate etc. 
are mentioned. 

[0032]As an ethylenic unsaturated monomer of other water solubility or water miscibility, 
Methacrylic acid, maleic acid, vinylsulfonic acid, styrene sulfonic acid, 2 - (meta) Acrylamide 2- 
methylpropanesulfonic acid, 2 - (meta) An anionic unsaturated monomer and its salts, such as 
acryloyl ethane sulfonic acid and 2-(meta) acryloyl propanesulfonic acid; (meta), [ Acrylamide, ] 
N-ethyl (meta) Acrylamide, N-n-propyl(meta) acrylamide, NHsopropyl (meta) Acrylamide and 
N,N-dimethyl (meta) Acrylamide, 2-hydroxyethyl (meta) Acrylate and 2-hydroxypropyl (meta) 
Acrylate, Methoxy polyethylene glycol (meta) Acrylate, polyethylene-glycol (meta) acrylate, 
Vinylpyridine, N-vinyl pyrrolidone, N-acryloyl piperidine, Nonionic hydrophilic group content 
monomer;N,N-dimethylaminoethyl (meta), such as N-AKUROIRU pyrrolidine and N- 
vinylacetamide Acrylate and N,N-diethylaminoethyl (meta) Acrylate and N,N-dimethylaminopropyl 
(meta) Acrylate, N,N-dimethylaminopropyl (meta) Cationic unsaturated monomers, such as 
acrylamide and the fourth class salts of those, etc. are mentioned. 

[0033]The loadings of an acrylic acid series monomer have preferred 50 - 100 mass % on the 
basis of the total quantity with other monomers. The loadings of a polyfunctional monomer are 
generally 1 - 2000 mass ppm to said monomer total quantity. 

[0034]The rate of acid in an acrylic acid series monomer, and a salt, That by which 0.01 to 100% 
of acid radicals are neutralized on the basis of the number of mols of the acid radical in the 
obtained polymer is preferred, and it is neutralized 1 to 99% of more preferably, and is neutralized 
40 to 95% of still more preferably. Neutralization may be performed by the stage of a monomer, 
or any after a polymerization. 

[0035]The above-mentioned monomer is used as solution, by blowing inactive gas, such as 
nitrogen gas, as occasion demands, the dissolved oxygen amount in a monomer aqueous solution 
is adjusted, and the monomer aqueous solution tub 8 shown in drawing 1 (a) is taught it. As 
concentration of the monomer aqueous solution in aqueous polymerization, although there is no 
restriction in particular, it is 30 to 60 mass % preferably. 

[0036]When the expansion on a belt itself does not take place that the concentration of the 
monomer in a monomer aqueous solution is less than 30 mass % easily and 60 mass % is 
exceeded on the other hand, a rate of polymerization is quick and control of a polymerization is 
difficult. 

[0037]In the above-mentioned monomer aqueous solution, if needed The derivative of starch and 
starch, hydrophilic giant molecules, such as a derivative of cellulose and cellulose, a derivative of 
polyvinyl alcohol, polyacrylic acid (salt), and a polyacrylate bridging body, and hypophosphorous 
acid (salt) etc. — foaming agents, such as a chain transfer agent, inert gas, and carbonate, etc. 
can also be added. 

[0038]As a polymerization initiator, a heat radical polymerization initiator and a 
photopolymerization initiator can be used. 

[0039]As a heat radical polymerization initiator, the peroxide, persulfate compound and azo 
compound which generate radical species with heat, a redox initiator, etc. are mentioned. As an 
example of a peroxide, benzoyl peroxide, lauroyl peroxide, cumene hydroperoxide, tert- 
butylhydroperoxide, dicumyl peroxide, etc. are mentioned. As an example of a persulfate 
compound, ammonium persulfate, potassium persulfate, sodium persulfate, etc. are mentioned. As 
an example of an azo compound, they are azobisisobutyronitrile and the azobis 2 and 4. - 
Dimethylvaleronitrile etc. are mentioned. As an example of a redox initiator, hydrogen peroxide- 
iron(II) salt and peroxydisulfuric-acid salt-sodium hydrogen sulfite, cumene hydroperoxide iron(II) 
salt, etc. are mentioned. 

[0040]As these amount used, it is usually 0005 to 0. 1 mass % to a monomer, and 0.001 - 0. 5 
mass % are preferred. 

[0041] As a photopolymerization initiator, benzoin, its alkyl ether, acetophenones, anthraquinone, 
thioxan tons, ketals, benzophenones, and xanthones are mentioned. A photosensitizer can also 
be used together to a photopolymerization initiator. As a photosensitizer, a benzoic acid series, 
an amine system photosensitizer, etc. are mentioned. These can also be used combining two or 
more sorts. 
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[0042]The amount of the photopolymerization-miti&tbr used is usually 0005 to 0. 1 mass % to a 
monomer, and 0.001 - 0. 5 mass % are preferred. The amount of the photosensitizer used follows 
a well-known example. 

[0043]The above-mentioned polymerization initiator is used as solution, and the polymerization 
initiator solution tub 10 in drawing 1 (a) is taught it. 

[0044]When using a photopolymerization initiator, it is preferred to blend a peroxide catalyzer., 
with a monomer aqueous solution. By blending a peroxide catalyzer, the unreacted monomer 
ullage in the hydrous cross-linked-polymer gel obtained can be decreased. 
[0045] However, since reaction velocity will become quick if the addition of a peroxide is 
increased, gel temperature rises easily in a short time after a polymerization start. Therefore, a 
few eye is preferred, and is specifically 0.0005 to 1 mass % to a monomer, and the addition is 
0.001 to 0.3 mass % still more preferably. 

[0046]Said monomer aqueous solution and polymerization initiator solution are mixed 
homogenously at a predetermined rate by the mixer 12, and are supplied to the position of the 
arrow A by the side of the end on the moving belt 2. 

[0047]As monomer aqueous solution layer thickness on a belt, 5-20 mm is 5-15 mm desirable 
still more preferably. 

[0048]When using a heat radical polymerization initiator as a polymerization initiator, the 
monomer aqueous solution supplied on the moving belt 2, Subsequently, it is heated by the 
heating method of the heater etc. which is not illustrated as occasion demands, being conveyed 
in the direction of arrow P by the belt 2, A heat radical polymerization is started to such an 
extent that the start of a polymerization is observed in the position as for which a long distance 
is not from the supplying position (position shown by the arrow A) of a monomer aqueous 
solution, It is controlled to become 80 ** or less between BC until it is conveyed 15 cm or more 
preferably and passes the position of the arrow C 10 more cm, and it is controlled so that 
expansion of gel does not break out until this passes the position of C, but the rapid cubical 
expansion of gel breaks out only after passing the position of C. 

[0049]Although the gel which carried out cubical expansion is conveyed with a moving belt at the 
other end side, a monomer is reduced by operation of a peroxide catalyzer in the meantime, and 
it exfoliates from a moving belt with about six roller as hydrous cross-linked-polymer gel after 
that. 

[0050]The desirable bearer rate of the moving belt 2 is a part for 0.5-1 0-m/, and is a part for 1- 
6-m/still more preferably. When the bearer rate of a belt is too quick, the thickness of the 
monomer aqueous solution layer on a belt becomes small, and the productive efficiency as the 
whole is inferior. 

[0051]When gathering the bearer rate of a belt, it is preferred to raise the light intensity of the 
source of UV light, and to make it not reduce the amount of UV light irradiated by the monomer 
aqueous solution layer. 

[0052]A subsequent process is as stated above. 

[0053]When using a photopolymerization initiator as a polymerization initiator, a polymerization is 
started by UV irradiated from the UV lamp allocated in the belt upper part just behind the arrow 
A while the monomer aqueous solution supplied to the moving belt is conveyed by the belt 2 
subsequently to the direction of arrow P. Hydrous cross-linked-polymer gel is obtained in a 
similar manner after it. 

[0054]It is a case where hydrous cross— linked— polymer gel is manufactured especially using a 
photopolymerization initiator as a polymerization initiator, and, in the case of absorptivity 
materials for sanitary goods, such as a diaper, the following cautions are required for the use of 
the hydrous cross-linked-polymer gel to manufacture. 

[0055]That is, as for the mole ratio of sodium acrylate (ANa)/acrylic acid (AA), in order to make 
the pH into neutral vicinity as much as possible from a viewpoint of conformity with a human 
body, it is usually preferred to use 60 - 80/40 - 20. In order the higher one of these monomer 
aqueous solution concentration is preferred and to control the gel temperature in the middle of a 
polymerization at 80 ** or less in that case from a viewpoint of productivity, it is easy to control 
the direction which makes low monomer aqueous solution temperature of the starting material. 



JP-A-2002-60434 



8/10 v 



[0056]When producing hydrous cross-Iinked-polymer gel on a scale of industrial, as a monomer 
aqueous solution temperature, 15-40 ** of ** are preferred. 

[0057]As for the addition of a photopolymerization initiator, 20-150 ppm is preferred, and it can 
illustrate ARONIKKUSU C-101 (trade name) etc. as a photopolymerization initiator. 

[0058]As an amount of UV irradiation, 300 - 1 500 mJ/cm 2 has preferred addition light volume. 
Adjustment of light volume is controllable by adjusting the number and voltage of a UV lamp. 
[0059]It is preferred to use a photopolymerization initiator and a peroxide catalyzer together as 
mentioned above to a polymerization system. The peroxide catalyzer is effective in order to 
reduce the amount of remains monomers in hydrous cross-Iinked-polymer gel. If the amount of 
concomitant use of a peroxide catalyzer is decreased, gelling speed will fall and the amount of 
remains monomers will increase it. Therefore, as for a peroxide catalyzer, it is preferred to use 
1500-2000 ppm together. As a peroxide catalyzer, ammonium persulfate, sodium persulfate, etc. 
are preferred. 

[0060]In a polymerization system, a foaming agent can be added further. A foaming agent carries 
out porous ** of the water absorption material obtained, and gives the function which raises 
water absorption speed. As an addition of a foaming agent, 0.15-5 mass % (monomer mass 
basis) is preferred. Sodium carbonate, sodium bicarbonate, etc. can be illustrated as a desirable 
foaming agent. 

[0061] Although what is necessary is just to set up suitably reaction conditions, such as 
polymerization temperature at the time of a polymerization, and polymerization time, in the range 
controllable so that gel temperature will be 80 ** or less among the positions B and C and it is 
not limited in particular, 0 ** - 50 ** of polymerizations are usually performed preferably in a 
temperature requirement (5 ** - 30 **). 

[0062]The cross-linked-poly acrylate system polymer which obtained by performing aqueous 
polymerization as mentioned above is, the gel object (water absorption swelling object), i.e., the 
hydrous polymer gel, which absorbed water. In order to obtain a polymer particle from a gel 
object, it is necessary to shred these gel object. 

[0063]A publicly known thing can be used as a cutting machine of hydrous polymer gel, for 
example, a meat chopper etc. can use it preferably. The size of a beating thing can be chosen by 
changing the path of the stoma in the perforated plate of a meat chopper. As a hydrous cross- 
linked-polymer gel particle for water absorption agents, that whose mean particle diameter is 
about 0.5-5 mm is preferred. If mean particle diameter exceeds 5 mm, making it dry by the 
following drying process will take a long time, and productivity will fall. 
[0064] 

. [Example]Hydrous cross-Iinked-polymer gel was manufactured using the manufacturing 
installation shown in working example 1-3 and comparative example 1 drawing 1 . The moving belt 
effective length which can be used for a polymerization was about 2 m. As for the travel speed 

of the belt, 600mJ/cm 2 and the UV irradiation zone of the amount of UV irradiation were 57 cm 
by 1.5-m/. 

[0065] 100 ppm of trimethylolpropane triacrylate (TMP) was added as a cross linking agent at the 
concentration 47 mass % solution which consists of acrylic acid 25mol % and acrylic acid soda 
75mol % (purity for a monomer), this monomer aqueous solution — as a photoinitiator — 2,2 - 
the dimethoxy- 2 - a phenylacetophenone (ARONIKKUSU C-101 below trade name C-101) and 
sodium persulfate (following NPS) — ** — [a fixed quantity ], On the belt which runs with a 
prescribed speed, continuous supply was carried out by a thickness of 1 cm, and it irradiated 
with ultraviolet rays. Gelling was begun gradually, the start of the polymerization was observed 
and the monomer aqueous solution expanded up after a while after that. 
[0066]The highest arrival temperature of the gel in the 10-cm section (henceforth the 
management section) was measured to the direction of movement of the belt from the position 
by which the start of the polymerization was observed. It combined and the length of the section 
(henceforth the characteristic section) to the position which gel can roll up on a belt from a 
polymerization starting position in each example was measured. 

[0067]Then, hydrous cross-Iinked-polymer gel was received in the container at the moving belt 
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end; and it shredded using the meat chopper (diameter of a perforated plate of 4.5 mm), adding 
polyethylene-glycol (average molecular weight 20000) solution to this. The roll crusher ground 
and hydrophilic resin was obtained, after drying the shredded gel by a 1 50 ** hot wind using a 
band dryer. 

[0068]The result was shown in Table 1 . 

[0069] 

[Table 1] 

H 1 







Hffi#l2 






C-101 (p pm) 


2 0 


2 0 


1 5 


10 0 


NPS (ppm) 


15 0 0 


2 0 0 0 


2 0 0 0 


15 0 0 




2 5 


2 0 


2 0 


2 0 




0.7 5 


1. 5 0 


0.6 5 


0. 7 5 


M9tm (mJ/cm 2 ) 


10 0 0 


6 0 0 


6 0 0 


10 0 0 




7 3 


5 8 


7 8 


118 


(cm) 


1 8 


3 0 


1 5 


3 


(ppm) 


5 3 2 


3 0 0 


4 4 0 


3 2 2 5 



[0070]Table 1 to the expansion start distance of residual monomer concentration was only a 
maximum of 532 ppm in working example 1-3 of 10 cm or more. On the other hand, in the 
comparative example 1 whose expansion start distance is 3 cm, the amount of residual 
monomers was 3225 ppm, and was high concentration. 
[0071] 

[Effect of the Invention]The gel temperature in the middle of the polymerization which exists in 
the direction of movement of a belt by a width of 10 cm or more from the position by which the 
start of the polymerization of the monomer on a moving belt was observed was controlled by this 
invention at 80 ** or less. 

Therefore, a surroundings lump of the monomer aqueous solution accompanying expansion of the 
gel on a moving belt can be prevented certainly, the residual monomer concentration in the 
hydrous cross-linked-polymer gel obtained as a result can be reduced substantially, and quality 
hydrous cross-linked-polymer gel can be obtained. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



JP-A-2002-60434 . 

. • • • 



10/10 s<— V 



[Brief Description of the Drawings] 

[Drawing 1] The outline side view showing an example of the hydrous cross-linked-polymer gel 
manufacturing installation which uses (a) for operation of this invention, and (b) are the outline 
top views of the hydrous cross-linked-polymer gel formed on the moving belt of the device. 
[Description of Notations] 
2 Moving belt 
4 and 6 Roller 

8 Monomer aqueous solution tub 

10 Polymerization initiator solution tub 

12 Mixer 

14 Monomer aqueous solution layer 

15 UV chamber 

16 Hydrous cross-linked-polymer gel layer 
18 Gel 
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T> ■€•©*&*» 6ti4^*aS»*-&»^*tc#*i**! 

[0 0 0 8 ] s/cStc. ±tay;u©K!fi«:^5m«i*© 
@»)ii*B. pjlii^ju h±-C*Sft©S^©ggfS*5ilg'J 

H8rtfc??isrs«^5fct>©i i 'ii'©JKa6*«i±-r-s c tic 
ismntoorwDBat'S: 8 o "cj!jiT«:iHiiai-rn««t t> 

[0 0 0 9 ] *I6^B. iffittStcS^irsSRSrSK: 
Sr>fc4>©t?. *©BW4-rS4C5ttifeSia*«*© 
7k"5J?§tt<S^Sfi^<$©Itt^}qi*iJ 



3 

wars c i©r* & . &*.$&mn&&>7'A'<Dm&-ftm 

[0010] 
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H) ttt»ttjKrS^©BB>6**««J3n4!BlS«: 
i7y*;H^jA^h. IKlOcm, *f*U<tt 
1 5 cmJ^±Saj*§tir^EPC©{4g*iiii-r-S>i2©B 
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K«t 0*«flot»«iBK3 ti. *©»S*SR««^fty^ £ 
or. n-7-6i5^r-Bj«j-^;u h*»6l«liisn-s. 
[0050] Djift^ju h 2 ©»$ ut»«asisi$ia. 0 . 

5-10 m/^-r* «5 . Etc*? * L/ < « 1 — 6 m/^r 
*^> 0 ^;Uh©afcM»S#it-rg , S£. -<;l/F±©#S 
ftakilSK » ©***i/Jn $ < & 0 . £ b r ©iS^ 

[0051] ^<)i h<Dm%mm.z±tf zm&te. uvyt 
maxmrn §± tfc . #a<*7K?§iSii cc jhjh s n ^> u v 

[0 0 5 2 ] -€-©^©Xgl*Ka©aDrafe-S„ 

[0 0 5 3 ] m^§B^>?J£ L/r^a^gB^J^ffll^lS 

;uh2tcj:g*Epp*flKca^sntt#e>. ^epa©!: 
^©•^jb f ±^r tcies ^ nfc u v ^ > 7> e> PAt § n 5 

[0 0 5 4 ] reec. *^ga^J£ U-C*S^BB*&JW*ffl 

^TS7k%iii%mi$fc7)i>$:wmT zmts-enb-o r . sis 

■r^^*^^*^^*^©ffl^ds*Jtro^cD^fflp D a ffl 
^7K141vt*4©it^«. JWT©a»^i»r*5. 
[ 0 0 5 5 ] IP*>. A#£©®^tt©S&*>6. -e©p 

Fy-^A (AN a) /TWiVm. (A A) ©^&;bj;b»6 
0-8 0/4 0-2 OiC-TZCkfrtftgL^., ^Stt© 



(6) 

9 

<. ■e©*§-£«a-£&'£ ©yji/tas* 8 o 'cuimcum 

[0056] nmmmmx-^^rnm^w^^^M-r 
ms&7kmm%& tox mt 15-40 -caw 

[0057] %m^m^)(ommm.it2 0 ~ 1 5 0 P P 

1 0 1 (Sa a n«) 9fcflfi*-C*5. 10 
[0 05 8] UVJKftEi btB, S#^fi3&S3 0 0- 
1 5 00mJ/cm ! « tA> 0 3fea©iSSi* U V -5 

[0 0 5 9] »£*«CttWa$©<fc 5K#*^B»6*!l&ai 

T. iflStffcUj&feSte 1500~2000pp m#fflf & 
C£jW*IA». *JMb8j«»E<kt/Ctt. «ft^T>* 20 

[0 0 6 0] «#3scc«. Etc*MSf!i*8Sflirr-& ci*i 
a. o. i 5~5st% (Jtt&fcas*?) 

4J:5tcW»-C*«ilHr«asoe-rti«J:<. #«c|ig 30 
3E3tl&fc©-Cttttl>3W. ««. 0"C~5 0°C, ftf£0 
< tt 5 *C~ 3 0 'COiggliSl-Cl^TbnS. 
[0 06 2] ±12© <fc 5 JCTkigffiS^- o x'&tcmm 

[0 0 6 3] $*a-&»^JKDW»f«i CTti, &*0© 
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{&mxg& 0 s - h^a ^/N--©ajniic*j^s^?L©s 
ifix-*z>. m.yk^\m^mm&^w^)m^-tLxit. 

¥^Sl)i)5o. 5 - 5 mmlg©^©^ S 

g# 5 mm ^©«I*iLEBTliaft3-e*©CC 

fiusiw*s L£jgtt*>s{gT-<r -So 

[0 0 64] 

IStfetf l ~~ 3 «fctttb«W l 

& -o tc 0 h ©jttf iSStt 1 . 5 m/9f, U VM*fa 
B6 0 0mJ/cm ! , UVi|j , /->B5 7 cmT* 

-z>tc 0 

[0 06 5 ] TP') )VW.2. 5 mol % s T 2 'J frWtV - # 
7 5mol %tjr>P>tj;Z>m&4 7 fCa%7kig«?£*iSrlJ£ 0 

r h y^p-ju-^a/o h yr*y u- h (tmp) 
*iffo PP B (*»afl*fi#) ssini/fc. c©*«#* 

i8*EK. *H>&fl9iL.-C2 ,2- h*~>-2- 7*- 

;l'7th7 I y>(7n-fi'^C-i0 1 

TC - 1 0 1 ) tjft«EBI^ h'J'jA (OTNPS) ££ 

Bf^aflnx. BfjeaK-c^ffrs^ b±ic 1 c mow 
s-raw&flw&u smai&jfcwofc. #a^7K^««^ 

* K yjWfc*&**£©ll*6#tti!W§ n. use. 

[0 06 6 ] a-^©M^«a'J3tl/c{4g^6-<;U h© 

*jt»ra^B8>&ti«35» 6 yji/**^ a h ±.xmti&{sim.$. 
[0 06 7 ] -eoift. #7k^a^#y^?rpisft^;b h 

sKSS-cgetcS w . c ntc y x u > ^ y a (ip 
^P12 0 0 0 0) *»**JDA!te3&S6 5-hf 37 
(11S4. 5mm) Srfflt^-afflBfrUfc,, iiOfc 

^u*/<> FK*Wi*fflc»r i 5 o-c©gya,-cfg*g£-e 

[0 0 6 8] tem&milCniUtc. 
[0069] 

[in 
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31 • ' ' 12 

mi 









mnma 




C-101 (p pm) 


2 0 


2 0 


1 5 


10 0 


NPS (ppm) 


15 0 0 


2 0 0 0 


2 0 0 0 


15 0 0 




2 5 


2 0 


2 0 


2 0 




0.7 5 


1. 5 0 


0. 6 5 


0. 7 5 


MR* (mJ/cm 2 ) 


10 0 0 


6 0 0 


6 0 0 


10 0 0 




7 3 


5 8 


7 8 


118 


«p&K«S$ (cm) 


1 8 


3 0 


1 5 


3 


2S#3U&# (ppm) 


5 3 2 


3 0 0 


4 4 0 


3 2 2 5 



[0070]I1^6> B^mifemMft 1 0 c mJiLh© * [01] ( a ) »*^©^!fe(c^ffl-r-5>^7k^«^ 
mteW 1 ~ 3 tc*st,5r m&t¥-Wfai&&l l xm*: 5 3 2 ^^'JUaitSlgcD— ^J^TKTetSSffliMll, ( b ) ttlaJIg 
p pm^cjif cnicStL. ffiiSS^gglf 35i 3 SO"5JK)^-'U F-±(c^^n/c^7k^<Sta^*yjl/©Sl 



cmCDitl^iJ 1 KfcH-a*. ^i?^S#S«3 2 2 5 p 




pmT, W^T&o/c 20 






[0 0 7 1 ] 


2 






4, 


6 — 




8 




■ftfaUZ 1 0 cmJit±©itl-e#ffi-r^*^c(3C,>r^SK 


1 0 




£ 8 0 •CtlTfC Wffll-T £ «fc 5 «C 0 fc<DT\ pj«r* h ± 


1 2 






1 4 






1 5 






1 6 






1 8 





mwommtmw) *3o 



[ai ] 




4 2 

A B C <b> 



(8) 
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43011 QA02 Q*23 QA24 QA26 QA27 
QA34 Q*37 QA38 Q*39 Q\42 
QB16 SA01 SA21 SA31 SA34 
SA51 SA63 SA64 

4J100 AJ02P AK01P AK03P AK08P 
AL10Q AL63Q AL66Q AL67Q 
AM24Q AN13Q AP07Q AQ21Q 
BA02Q BA08Q BA65Q CA04 
CA05 CA23 FA17 



